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Abstract 
In an era of constantly evolving technology, we are using more and more of our bodies 
to interact with our technological devices. While prior interfaces required small 
movement of wrists and fingers to work the keyboard and mouse, we now, for example, 
use multiple fingers on a tactile interface while holding the device with the other hand 
and walking down the street. All of this additional movement of our bodies changes the 
dynamics of how we interact with information systems, and consequently impacts our 
perceptions, motivations, and decisions in everyday tasks. In this paper we present a 
new reference discipline, kinesiology, that can inform the study of our physical 
interactions with technology. We also propose two new variables, direct and indirect 
physicality, that can be used to better understand how this physicality can affect the 
user's perceptions and behaviors. 
Keywords: Physicality, Physical interaction with technology, human-computer interaction 
 
Introduction 
It has been said that "We have a brain for one reason and one reason only, and that's to produce adaptable 
and complex movements. [...] Movement is the only way you have of affecting the world around you" 
(Wolpert 2011). Movement, or the implication of the human body, has been practically ignored in 
Information Systems (IS) research. For example, in the development of a framework for HCI research 
issues in IS, Zhang and colleagues refer to motor and physical skills as those examined in the discipline of 
ergonomics and while ergonomics is recognized as an original focus of HCI, it is no longer listed as a topic 
of interest (Zhang and Li 2004; Zhang et al. 2002). Movement is such an intrinsic and basic element of all 
of our interactions, with objects, people, and yes, with technology, that we have omitted it from most of 
our models of human-computer interaction and from key acceptance models in IS such as UTAUT 
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(Venkatesh et al. 2003). However, going forward, with our untethered technology, our ubiquitous or 
pervasive computing (Poslad 2009), we should take notice of the physical way we interact with technology 
and how that can influence our behaviors, attitudes and perceptions.  
With the recent advances in tactile interfaces and virtual reality, wearables, gesture control, and the like, 
the future of our technology use is getting further and further away from the traditional desktop 
computer. Many, if not most, new technology designs are more physically interactive than the traditional 
mouse and keyboard interface, in that they involve a greater use of our whole bodies for interaction with 
technologies. For example, touch and multi-touch screens have become common (Gartner’s Hype Cycle 
for Human-Machine Interface 2015), gesture based controls are increasingly being adopted, and multiple 
types of virtual reality interfaces are coming to market this year. Indeed, the 2015 Gartner Hype cycle for 
Human-Machine Interface considers that gesture control of technology is a high priority short-term goal 
for technological development (Gartner’s Hype Cycle for Human-Machine Interface 2015). These new 
physically interactive technologies are designed to track users’ hands, fingers, and palms, even the 
position and orientation of entire limbs. The interface itself can even become wearable as part of a watch 
or a pair of glasses. In addition, our technology use is no longer constrained to the chair. People are 
constantly connected to technology through their mobile devices, and can be seen standing, walking, even 
running while using their smartphones. Even when using traditional computers, many workers are 
turning to standing desks to diminish their time spent sitting (Nerhood and Thompson 1994).  
Despite the increased importance of these technologies, there is very little scientific research measuring 
the impact of physical interaction on IT use. The first few studies to look at this have shown that various 
types of physical interactivity can affect a user’s perceptions and performances (Labonté-LeMoyne et al. 
2015; Senecal et al. 2013; Velikova et al. 1999) which, in turn, are likely to impact outcomes of technology 
use such as e-commerce user attitudes or worker productivity. Most traditional predictive models in IS 
were developed in a more static environment with mouse and keyboard input devices. With new 
physically interactive technologies, there is a need for new variables and constructs to measure and model 
that physical interaction. 
We don't purport that movement has been ignored in all technologically related research. Movement and 
physicality has been studied in interface design (Melcer and Isbister 2016) and in the positioning of 
decision rooms in group-decision support system research (George 1989; Gopal and Prasad 2000). In 
other fields such as computer science, design science and engineering, the role of the physical body and 
the movement is increasingly being addressed, as researchers feel that integrating physical movement 
with cognitive functions could lead to enhancement engagement with digital tools, especially in education 
(Marshall 2007; Price and Rogers 2004). Physicality has been of interest in gaming, (Klemmer et al. 
2006) and it has been of interest in the development of digital musical instruments (Larssen et al. 2007; 
Loke and Robertson 2013; O‘Hara et al. 2013). It has, most of all, been of interest in human-computer 
interaction. Some in HCI have studied what has been dubbed embodied interaction (i.e. “interaction with 
computer systems that occupy our world, a world of physical and social reality, and that exploit this fact in 
how they interact with us” (Dourish 2004, p. 3)). However, Dourish himself says that his seminal book 
Where the Action Is: The Foundations of Embodied Interaction (Dourish 2004) rarely mentions the body 
(Dourish 2013). Similarly, Zhang and Li did consider that an observation of physical interaction with 
technology is a way of understanding the human being in their framework of broad HCI issues and 
concerns (Zhang and Li 2004), but no other mention of it is made in later assessments (Zhang et al. 
2009). There does not appear to be much published on the direct effect of physicality on dependent 
variables or on the positioning of physicality in Information Systems theoretical models. Current models, 
such as the technology acceptance model (Davis 1989) or the task technology fit model (Goodhue and 
Thompson 1995), were developed in an era where technological encounters were physically homogeneous. 
As that is no longer the case, we can adapt these models to better capture the phenomenon of interest by 
including physicality as a variable.  
This paper is a call for research. Our aim is to expose the growing importance of understanding the impact 
of physical interactivity on IT use. Insight into the roles and impacts of the new modes of physical 
interaction with technology will provide IS research with a deeper understanding of how to approach the 
study of our changing technology in organizations and in everyday life. Better informed research will 
allow IS researchers to adapt their models and theories to the changing technological landscape. As 
technology is an intrinsic part of most workplaces, this research will, in turn, inform businesses so they 
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can make informed policy and adoption decisions with regards to physically interactive technologies 
(Brynjolfsson and Mcafee 2014). It will also help them attract and keep a younger generation of workers 
that have grown up with tactile and mobile technology, and care deeply about health and other social 
issues (Eisner 2005). Finally, this research can also inform new designs of physically interactive 
technology such as wearables or assistive technology for physically challenged people. 
Conceptual framework 
Information systems (IS) research has a rich history of mobilizing tools and theories from reference 
disciplines such as psychology and economics to enrich its theoretical foundation (Benbasat and Weber 
1996). A reference discipline is one where we can draw on ideas, methods, constructs, to address key 
issues (Goul et al. 1992; Keen 1980). As research in IS is not accustomed to considering the human body 
as a whole, we can draw from another research discipline to adequately study the impact of physical 
interaction on human-computer interaction, kinesiology.  
Kinesiology, the science of movement, is a combination of fields such as physics, physiology and 
psychology, applied to the human body in movement (Hamilton 2011). As some of our information 
systems are no longer static and require more involvement from the human body, it will be beneficial for 
IS research to mobilize the theories and methods from the field of kinesiology. Research in kinesiology is 
limited in terms of study of use of technology, however, it provides a rich base of research to theorize 
about our physical interaction with technology.  
Lyytinen and King present three criteria for a reference discipline, salience of the issues studied, the 
production of strong results and the maintenance of discipline plasticity (2004). We believe kinesiology 
responds to all three. Research in kinesiology, also known as exercise science or sports science, has a wide 
array of research topics. An annual list of the impact factors of the journals in the field is published by 
Will G. Hopkins (Hopkins 2014) and lists 160 journals in 2014, the highest impact factor being 9.9 for 
Exercise and Immunology Review. Research from the field is regularly published in high impact 
interdisciplinary journal such as Nature and Science (Hillman et al. 2008; Hobson 1968; Kramer et al. 
1999). There are also discipline specific calls for papers in high impact journals such as the British 
Medical Journal (“Call for papers: sport and exercise medicine” 2008).  
When a user interacts with technology, they interact with it physically. Other than the few brain-
controlled interfaces that have been developed experimentally in recent years for people living with 
paralysis, physicality is necessary for all interaction. We can separate this physicality in two types of 
movement. First, the movements performed to directly control the technology, such as typing, moving a 
mouse, pointing on a touchscreen or gesturing to a motion sensor. Secondly, we can also observe 
secondary movements that take place concurrently, but do not directly influence the technology itself, 
such as walking while texting. Literature from two subfields of kinesiology can be mobilized to inform the 
study of these direct and indirect movements that are present during human-computer interaction. We 
theorize that they are formative dimensions of the larger construct of physicality. 
For direct interaction, we can look to the subfield of motor control. Motor control is the study of how the 
brain, the nerves and the muscles control our movements (Rosenbaum 1991). It employs calculations of 
forces, speeds and trajectories, amongst others, to explain and predict the control and coordination of 
humans when they execute movements (Wolpert and Landy 2012). We can leverage the work from this 
field to measure and understand direct physical interaction. For example, while traditional use of a 
keyboard and mouse involve finger motions, most new interactions with tactile or gesture control are 
pluriarticular movements, meaning multiple articulations are involved (Neverova et al. 2013). This 
requires a subconscious calculation of gravitational and other external forces to properly execute a precise 
movement (Mackrous and Proteau 2010) that is more complex than it is for simple finger motions. Thus, 
motor control theories and methods will help IS researchers model direct physical interaction and its 
effects on IT use.  
Indirect interaction, on the other hand, could be informed by the study of the effects of exercise on 
cognition. The effects of exercise on cognition are studied for both acute exercise (immediate effects) and 
chronic exercise (long term effects) (McMorris et al. 2009). These studies are informed by psychology and 
physiology and measure correlations between variations of effort intensity through physiological 
measures (e.g. heart rate, blood pressure) and cognitive performance (e.g. memory capacity, attention 
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span, inhibition) (Erickson et al. 2011; Del Giorno et al. 2010; Lambourne et al. 2010). While most 
interactions with technology will not take place while exercising, sitting, standing and walking can be 
placed along the lower end of that same intensity scale. Therefore, we can make use of theories from the 
study of the effects of exercise on cognition to study indirect physical interaction with technology. 
Yet another topic, where kinesiology could be integrated and inform IS is in the study of affect. 
Increasingly, IS is paying attention to examining the role of affect in technology interactions as it is seen 
as having a significant impact on IS acceptance and continued use (Zhang 2013). Kinesiology has a track 
record of studying affect and the impact of exercise/movement on mood and emotion (Ekkekakis 2012) 
and can inform IS. From simple movements of the mouse, to working while walking on a treadmill, a 
person’s affect could be impacted which in turn would impact IS satisfaction and use.  
Hence, the inclusion of kinesiology as a reference discipline will offer many benefits and help inform the 
study of physically interactive technology. In addition, we propose two new variables: the physicality of 
direct interaction with technology, and the physicality of indirect interaction with technology. For each of 
the two proposed variables we will present a definition upon which development can be based in the 
future and studies from the literature that have initiated research into the effects of physicality on basic 
cognitive abilities and IT use.  
Physicality of indirect interaction with technology 
According to the National Accident helpline, 60% of adults have dropped their cellphone on their face 
while using it in bed (National Accident Helpline 2015). In 2010, pedestrian injury due to mobile phone 
use while walking exceeded those due to use while driving (Hamilton 2011). Obviously, the days when our 
technology use confined us to a chair are long gone. Lightweight laptops, tablets, and smartphones have 
become common for both personal and professional use. Laptop owners report using them in a variety of 
positions, including sitting on the floor and lying on their stomach (Gold et al. 2012). And for situations 
where desktop computers are still the norm, some organizations are experimenting with active 
workstations due to the increasing attention on the negative effects traditional workstations have on 
health (Owen 2010). Active workstations include healthier alternatives such as treadmill desks, standing 
desks, or sitting on exercise balls instead of chairs. For example, as shown in Figure 1, a workstation on a 
treadmill desk allows a person to interact with the computer while in a new posture – walking while they 
read and type and execute their daily tasks with their workstation – instead of sitting. Because human-
computer interaction has moved away from sitting at a desk, we propose a new construct: the physicality 
of indirect interaction with technology. 
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Figure 1. Example of a treadmill desk (Labonté-LeMoyne et al. 2015) 
 
We define the physicality of indirect interaction with technology (or indirect physicality) as the physical 
positioning and movement of the user’s body during the interaction with technology including that which 
is necessary to support the device. Importantly, physical positioning, or posture, is considered alongside 
movement as the human body is never completely immobile. Our muscles are engaged to stabilize our 
limbs and most positions require some form of balance. Indeed, the stability of the user could be a 
dimension of indirect physicality. The stability of the user can be inferred through a combination of 
muscular activation and postural sway. The more instability there is, the more balance is required and, in 
turn, the more stabilizer muscles need to be active. Muscular activation can be measured with 
electromyography. Another study element that can be borrowed from the field of kinesiology is the 
measurement of postural sway. By having participants stand on a pressure sensitive platform, the sway of 
the body's center of mass can be drawn and measured. It is also possible to measure sway while in 
movement with specialized treadmills (O’Connor and Kuo 2009). Through this, we can measure stability, 
as the more it is taxed, the bigger the sway will be (Schaefer et al. 2008). A second dimension of indirect 
physicality could be the weight of the artefact that the user has to support as well as the size of the contact 
between the user and the artefact. Supporting a given weight on a larger surface, such as thighs, is easier 
than on a small one, such as a hand.  
As for the impact of indirect physicality on perceptions and attitudes towards the IT artefact, there is very 
little research available as of yet. There are, however, studies in psychology and neuroscience that can 
inform the theoretical foundation of indirect physicality. Many of them have begun looking at the 
differences in human cognition between lying down and sitting to explain differences in brain activity 
between fMRI studies, where participants have to lie down, and other brain imaging tools (Raz et al. 
2005). These studies have shown, for example, that lying down negatively affects reaction times on a 
working memory task (Muehlhan et al. 2014)and that it diminishes anger responses (Harmon-Jones and 
Peterson 2009). Additionally, a recent literature review on the effects of standing on cognition shows that 
there are effects of posture in some instances, which are mostly dependent upon the difficulty of the task 
executed (Fraizer and Mitra 2008). This is in line with the literature on treadmill desks, where some 
studies find cognitive benefits of walking on simpler tasks (Labonté-LeMoyne et al. 2015) and detrimental 
effects on more complex, high level cognitive functions (MacEwen et al. 2015). Many of these variables - 
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affect, memory, attention - are of interest in human-computer interaction and in IS as they can be related 
to task performance and worker productivity.  
Indeed, to illustrate the impact of indirect physicality on task performance and worker productivity, we 
can look at recent work on the use of a treadmill desk (Labonté-LeMoyne et al. 2015). The treadmill desk 
has emerged as a solution to the dangers of too much time spent seated. Indeed, sitting regularly for long 
periods of time is detrimental to health as it has been linked to an increase in metabolic illnesses such as 
diabetes and obesity (Dunstan et al. 2012; Højbjerre et al. 2010). It has even been linked to an increased 
risk of early death (van der Ploeg et al. 2012). While it has been suggested that regular breaks from seated 
work could help limit those risks (Thorp et al. 2014), many are reluctant to step away from their work 
every hour. Thus the treadmill desk was introduced as an alternative solution allowing users to avoid 
sitting too much while not interrupting their work. However, most of the research in this field has been 
conducted in order to show the benefits for health and very little research was done to see if walking was 
detrimental to work or not. Thus the authors conducted a study to compare the impact of walking vs 
sitting on a person’s perception of their cognitive state during an authentic IS task, i.e., reading a text on a 
computer while receiving emails (Labonté-LeMoyne et al. 2015). 
In a between-subject experimental design, participants were performing the same task in two different 
conditions. One group had to perform the task while seated, the other group performed the task while 
walking on the treadmill desk. The task itself was meant to represent simple, but ecologically valid office 
work. Participants had to read a report they would have to summarize later on. As they were reading, they 
received email pop ups from which they had to decide to read the full email or not, as some emails 
provided additional information on the same topic while others were irrelevant. After 40 minutes, 
participants answered questions about what they remembered from the report and emails, as well as self-
perceived attention. To ensure that the measured effects were due to walking during the task, the walking 
group participants sat down for the evaluation portion. In addition, during the evaluation portion, the 
participant’s brain activity was recorded with electroencephalography (EEG) to measure attentiveness. 
The results of this study are threefold. First, the participants who walked perceived themselves to be more 
attentive than their seated counterparts. Second, the participants who walked retained more information 
than their seated counterparts. And third, the EEG measures of brain activity allow us to infer that 
participants in the walking condition were more attentive once they sat down. 
The original purpose of this research was to investigate the impact of treadmill desks on productivity as a 
new health intervention in workplaces will only be adopted if it is not detrimental to the work being done. 
The results show that not only is the treadmill desk not detrimental, but it can even be beneficial. While 
much research remains to be done on this topic to adequately identify when and how treadmill desks and 
active desks in general can be beneficial for both health and productivity, the results point out that a 
technology user who is walking cannot be directly compared to a seated user. Indeed, this study shows 
that the physicality of indirect interaction with technology can have a significant impact on the user’s 
interaction with technology.  
This is only one study which evaluated one type of indirect physicality, one task, and one technology. 
However, it appears to be the tip of the iceberg when put into the context of the neuropsychological 
studies that look at the impact of indirect physicality on cognitive abilities. Indeed, when directly 
compared to sitting, walking has been shown to increase creativity on tests of divergent thinking and 
creative analogy generation, even more so than being outside (Oppezzo and Schwartz 2014). Alternatively, 
lying down (being in the supine position) has been shown to diminish attention (Barra et al. 2015), to 
decrease olfactory sensitivity (Lundstrom et al. 2008) and to diminish certain affective responses 
(Harmon-Jones and Peterson 2009). Even more so, the way a person is standing or sitting has been 
shown to directly influence their tolerance for risk, with people who stood in a “power-pose” (expansive 
positions with open limbs) for 2 minutes being 26% less risk averse than their “low-power poser” 
(contractive positions with closed limbs) counterparts (Carney et al. 2010). Taken together, these 
empirical studies demonstrate the impact of indirect physicality on human cognitive and affective states. 
Thus we theorize that it can impact the way people perceive and use technology. Therefore, we propose 
the following: 
 
 Physical interaction with technology: kinesiology as a reference discipline 
  
 Thirty Seventh International Conference on Information Systems, Dublin 2016 7 
Research proposition 1: The inclusion of the construct of physicality of indirect interaction 
with technology to IS research will lead to a better understanding of human-computer interaction. 
 
In general, few studies compare more than two types of indirect physicality and their effect on an isolated 
cognitive task (Lipnicki and Byrne 2005). We recommend, when possible, to compare more than two 
types of indirect physicality. Also, as most of the results to this day come from psychological tests 
intended to measure one specific psychological ability which lack the ecological validity encouraged in 
human-computer interaction studies, we recommend that future research put an emphasis on the 
authenticity of the tasks employed.  
In the end, we may need to reconsider the context in which we study certain technology interactions. For 
example, are the results of seated laboratory studies on mobile phone usage ecologically valid, as 
smartphone users are not always, perhaps even are rarely, properly seated when interacting with their 
phones? Or, another example, will managers with standing desks be less risk averse? Observing the same 
task being performed in a variety of conditions of indirect physicality (e.g., lying down, seated, standing, 
walking) can provide us with a richer understanding of the elements that underline that human-computer 
interaction. 
Physicality of direct interaction with technology 
As mentioned above, gesture control is a short term high-priority goal for technology development 
(Gartner’s Hype Cycle for Human-Machine Interface 2015). Many interactions with technology now 
include a variety of fine motor control movements such as pointing and swiping on touch screens and 
major technology companies are working on new gesture detection methods, such as the SOLI project 
from google that uses radar-based technology (Baldwin 2015). And looking at future trends such as virtual 
and augmented reality or internet-of-things, these will also most likely be controlled and interacted with 
through non-traditional physical interactions rather than with a mouse a keyboard. For this reason, we 
propose a new variable, the physicality of direct interaction with technology (or direct physicality).  
We define the physicality of direct interaction with technology as the quantity and type of movement 
required from the user to control and interact with the technology. We include in this the proprioceptive 
and tactile feedback, as movement and sensory feedback are part of a continuous loop that can only be 
disentangled in very controlled environments that lack ecological validity. When we decide to make a 
movement, it is not entirely planned ahead, the movement is initiated towards the general direction of its 
end goal and then constantly being planned and readjusted according to sensory feedback. The inclusion 
of tactile feedback could be one dimension of the construct of physicality of direct interaction with 
technology. A second dimension could be the limbs involved in the movement. A measurement 
instrument for this dimension could be based on the NEUROGES coding system which analyses non-
verbal behavior by focusing on body movement (Lausberg and Sloetjes 2015). This coding system 
segments and describes body movement in steps with a decision-tree type system which would be 
appropriate for the physicality of the direct interaction. The movements could also be quantified with 
accelerometers positioned on the limbs of interest or with the use of motion control sensors such as a 
microsoft kinect.  
Finally, a third dimension could be the ease of execution of the movement which can be measured with 
Fitts’s law, one of the most highly adopted models of human movement (Mackenzie 2003). It was initially 
developed to model pointing movements, and has since been shown useful for a variety of movements of 
all limbs (Sambrooks and Wilkinson 2013). It has also become quite common in the evaluation of 
computer input devices and is part of an ISO standard for evaluating computer pointing devices 
(Mackenzie 2003). A short review of the application of Fitts’s law to human-computer interaction can be 
found in (Mackenzie 2003) and soon to be a chapter in the upcoming Wiley Handbook of human-
computer interaction (MacKenzie 2016). A recent study by Mackenzie compared the index of difficulty 
between a computer mouse input and a mobile phone touchscreen input and found the touch 
performance to be greatly superior to the mouse, suggesting a direct input device is better than an indirect 
input device (MacKenzie 2015). However, the methodology employed for that study which was suggested 
as a standard for upcoming studies, has participants sitting for one condition and standing for the other, 
thus the observed effect could also be the product of a change of the indirect physicality variable. To 
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adequately study the direct physicality, we suggest mobile devices should be studied with a simple within-
subject design comparing two or more levels of direct physicality on an authentic IT task. Care should be 
taken to ensure that the direct physicality varies, but not the interface or other characteristics of the IT 
artifact that could affect the dependent variable. For example, comparing a computer mouse to a 
smartphone touchscreen implies that the size of the screen and possibly the content seen is different 
between conditions in addition to the direct physicality. A better comparison would be to use a computer 
monitor that can receive tactile input and then using this same monitor with a mouse in one condition 
and with touch in the other condition.  
To our knowledge, the only field of management research in which touchscreen input has been directly 
compared to mouse input is in consumer psychology. The sense of touch has been studied in the context 
of product evaluation. Research shows that a consumer's ability to touch products leads to more positive 
responses, such as feeling more confident about one's choice or preference, whereas preventing 
consumers from touching products can lead to frustration on their part (Peck and Childers 2003). 
Considering the advent of online shopping and the spread of tablets for online shopping, researchers in 
consumer psychology have begun to compare the effects of touchscreen input on consumer behaviors and 
perception as opposed to mouse input. Brasel and Gipps have published two papers thus far on this topic, 
one looking at touch vs mouse on perceptions of ownership and the resulting valuing of items (Brasel and 
Gips 2014), the other, at satisfaction metrics and search patterns (Brasel and Gips 2015). Both studies 
show a significant impact of touching, where touch increases feelings of ownership (Brasel and Gips 
2014), increases alternative searches (Brasel and Gips 2015) and skews the choices of satisfaction metrics 
towards more subjective elements (Brasel and Gips 2015). While these studies are aligned with the 
propositions of the current paper, contrary to our supposition, the authors credit the differences between 
conditions to attributes of the technology rather than to the human element of the interaction. The 
following study, on the other hand, stemmed from theoretical foundations in psychology. 
In this study, to explain differences between behavior while using a touchscreen compared to behavior 
while using a computer mouse, the authors draw on the psychological framework of multisensory 
integration. Multisensory integration is the study of how information from multiple senses appears to be 
integrated by the nervous system. In this case, they considered the brain's integration of information from 
both vision and touch. It has been shown that when a person sees their finger while they touch, their 
senses are aligned and that it can lead to increased memory encoding (Senecal et al. 2013).  
In a between-subject experimental design, participants performed the same task in two different 
conditions. They completed 14 product choice tasks. Each task included two similar products from 
competing fictitious brands, for example two refrigerators or two pairs of winter boots. The products 
presented included a variety of items commonly purchased through online stores. They were presented 
with an image of the item, accompanied by its characteristics, along with the brand name and logo. Half 
the participants executed the task on a touchscreen while the other half did so with a regular mouse. The 
product choice task was designed to force participants in the touch screen condition to put their finger on 
the product images and on the brand logos.  
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Figure 2. a) Participant using a touchscreen; b) participant using a computer mouse (Anonymous 2013) 
 
Afterwards, participants underwent a brand-recognition task and filled out the Need for Touch scale (Peck 
and Childers 2003). The Need for Touch trait represents an individual’s preference for haptic feedback. 
People with a high need for touch will, for example, wish to touch the sweaters in a clothing store, whereas 
people with a low need for touch will not have that same desire.  
For the brand recognition task, participants were presented with the logos of the products they previously 
compared as well as previously unseen logos. They were asked to press a button when they had previously 
seen the logo presented, and another button if they hadn’t. Their recognition of the logos was also 
evaluated with electroencephalography (EEG). Recognition of a visual image can be inferred with an 
analysis technique named Event-Related Potential analysis (Luck and Kappenman 2011; Luck 2005). By 
presenting a person with two categories of images (in this case seen logos vs. unseen logos) and averaging 
the brain activity for each category we can isolate the brain's reaction to that specific category from any 
other background brain activity not consistent from one image to the other. When someone recognizes a 
previously seen image, their brain activity follows a specific pattern known as the P3 wave. When two 
groups are compared, it can be inferred that the group with the biggest P3 wave recognizes the image 
more than the other group.  
With a logistic regression model, the authors found that there was a significant interaction between the 
condition (touch vs mouse) and the need for touch when it came to accuracy when recognizing seen logos, 
an index of brand recognition. In addition, the same significant interaction was found for the EEG 
response. For both measures, the estimated slope is positive when the subject was using a touch screen 
and negative when a mouse was used. Thus subjects with their need for touch aligned with their input 
device (a high need for touch using the touch screen or a low need for touch using the mouse) performed 
better than misaligned participants (see figure 3). 
 
 
Figure 3. Estimated probability of recognizing a seen brand for touch (full line) and mouse (dashed line) 
(Senecal et al. 2013) 
 
First and foremost, this study contributes to the fields of consumer psychology and consumer 
neuroscience. It points to a significant effect of the input device used (touchscreen vs mouse) on a 
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consumer's encoding of the brand information, and that that varies according to their personality. More 
specifically, it informs businesses that they may need to plan their marketing strategies differently to 
touchscreen users. Indeed, brand recognition is important for brand recall and brand awareness, which 
ultimately will impact consumer behavior (Nelson 2002).  
From a larger perspective, this study also shows that the interaction of a personality trait with the direct 
physicality of the interaction can have a direct impact on memory. It is not implausible that, similarly, 
gesture control, along with an appropriately linked personality trait, perhaps proprioceptive sensitivity, 
could be a predictor for perceptions of ease of use as well as typing speed on a touch screen. 
As was demonstrated by consumer behavior research (Brasel and Gips 2014, 2015; Senecal et al. 2013), 
the physicality of the input device appears to have an impact on Human-Computer Interaction, thus we 
propose the following research proposition: 
 
Research proposition 2: The inclusion of the construct of physicality of direct interaction 
with technology to IS research will lead to a better understanding of human-computer interaction.  
 
Possible contributions 
It may seem that studying the physicality of these new technology developments will be as temporary as 
their lifecycle, however, if the constructs are properly developed, they can remain of interest and be used 
to study any mode of interaction that may have yet to be developed. Keen, in 1980, mentioned that IS 
research must “offer something that remains meaningful as technology changes” (Keen 1980, p. 10). The 
use of technology has always and, for the foreseeable future, will continue to require some form of 
physicality. The physicality simply has been fairly homogeneous until now, thus it was unnecessary to 
factor it into our models. That is no longer the case and physical interactions with technology will most 
likely remain quite varied in the long run. 
There are many ways the research propositions and variables presented above can contribute to the field 
of information systems research. As mentioned above, the reference field of kinesiology and the two 
proposed constructs of direct and indirect physicality can enrich the study of human-computer interaction 
in information systems research. They will also be of interest for IS research on future technology 
developments and interactivity that haven’t even been thought up yet. Other examples of research 
questions that we can inform with these new constructs and the reference field of kinesiology include: 
• Informing the amount of physical interactivity we wish to include in our designs of smart cities. In the 
city of Montreal, new interactive digital transit shelters featuring gesture recognition were installed in 
2013. They have large screens presenting the bus schedules, news highlights and weather information 
(Montreal Transit Society 2013). The screens can be controlled through large pointing movements of 
the arms; what impact does that have on the information retention of the users?  
• Perhaps even more critical, how are smart boards in classroom impacting information retention and 
other variables of importance to learning?  
• In addition, it could have a practical impact in terms of design of interactive technologies, including 
assistive technologies for the physically challenged. 
• As for the workplace, it’s been said that companies now need to establish bring-your-own-device 
(BYOD) policies (French et al. 2014). As most of these personal devices involve some physicality (e.g. 
smartphones, tablets, newer laptops with touchscreens), it will be beneficial for companies developing 
these policies to understand how physicality will impact worker productivity.  
• And for companies making purchasing decisions when supplying devices to their employees, perhaps 
being able to determine the appropriateness of task - physicality pairings will facilitate these 
decisions.  
• Even in Health IT we can see that patients responding to Quality of Life surveys are influenced by the 
physicality of the device they are answering with (Velikova et al. 1999). Can the physicality of the 
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devices used by the patients and their health professionals have an impact on the quality of the 
information recorded? 
Ultimately, the study of physicality will be of interest for many subfields of IS research that look at the 
user’s attitudes and perceptions towards, performance with, or usage of the technology.  
Conclusion 
Throughout this paper we have laid out aspects of our physical interactions with technology that we have 
deemed essential to the future of IS research. We have introduced a new reference discipline, kinesiology, 
the science of movement, and two subfields of interest, the study of the effects of exercise on cognition as 
well as the study of motor control. Theories from kinesiology can be mobilized to develop new constructs 
of interest and we can deploy the methods from these subfields to measure the impact of physicality on 
variables and constructs of interest to IS researchers. To facilitate the study of those impacts we have 
proposed two constructs, direct and indirect physicality. Direct physicality includes all the movement 
necessary to control and interact with a technology along with its sensory feedback. Indirect physicality 
includes the movements and positions that take place in parallel to the interaction with the technology. 
While some empirical research has begun showing the impact of physicality on isolated variables, it is now 
time to theorize and organize physicality and its dimensions. To attain this goal, future research should 
position physicality into existing IS frameworks and evaluate its relationship to traditional IS constructs 
and dependent variables.  
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